pOCOflENT RE^OIE 



ED 1ia 267 

AOTHOR 
TITLE 

PUB DATE 
NOTE 



SDBS ?BICF 
D'ESCRIPTOBS 



IDENTIFIERS 



ABSTRACT 



• . . > SB 019 166 

T-ay.ioi:> Jean ^mne M. « ^ ' 

Findings and Implications of the Survey of Graduate 
Science Student Support from an Poiilt of View* 
Mar 75 ' . ^ , 

2ap.; Paper presented at th^^^nual meeting of the* 
American ^Educational Researo^T Association 
. (Washing-ton; d:^., /.March 3C-April 3, 1975)* 

MF-$0.*76 HC^$1,58 Plus Postage 

♦Doctoral Programs; Educational Finance; *Enrollment 
Trends; *lPinancial Support; ^*Graduate Study; Higher 
Education^ .Manpow^er Development; Sqi^^'ce Education; 
♦Surveys - . ' 

♦Nalion^il Institutes of Health; .ITIH 



• To the National Institutes of Hea-Kh (NIH) , the • , 
federal agency primarily responsible, for, the conduct of biomedical . 
nesearch^ - the Survey of Graduate Scien.ce .Student Supp-ort and - ^ 
Fostdoctorals is important because it provides information concerning 
bioscience researph' manpower pro jectiohs. ^o polifcymakers in NIH^ the 
^two main ,coBponents of^thje survey enrollmeiTbv^and JEinancial support,/ 
'^-re o.t gf:eat interest. This ,^aper deals primarily^ wit h two 
assumptions which can be made cojicernifvg enrolliDent an^^f inancial 
aid: (1) first-year enrollment is a predictor of Ph.D: jiutput^ and* 
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INTRODUCTION ' . ^ , ' • 

^ . AVe going to hc/e enougi. exc^llenc scientists in the future 
•. to^ carry fojvard cur cru?ade against cancer, hearx disease, arthritic 
: aging— to nana just a feu^of the aiajor healt^^i areas of concern tqday? 
, I'his question is of vital importance to all of us<-as 'potential' . 
beneficiaries of advances ii? health research, but it should be, of • 
^par-ticulaj concern to you as educators, ^duca'tional researchers', and 
administrators ■ who are concerned with bq^th.the quantity 
and quality of graduate output and the viability of the entire'' U.S^ 
' graduate education system.. I can tell you that 'this q^uestion is a - 
great concern to NIH, 'as the le'ad Federal agency charged with the 
conduct of biomedical research. ' 

4- But what does all of this have to do with the Survey of Graduate 
/ . . / . 1 

Science Studen/^Support and Postdoc totals , which I will henceforth' ' 

refer to^^ SGS survey? Well, dro'pping considerations of . 

"excelleji^' and "adequacy," I believe' that the twp "basic data ' 

^elements of this survey, enrollnent and' student support?, carry • 

iirplications for projections of Ph.D". -output, and therefore for 

projections of bioscience rese,arch naijpow^r. 

I want to do three 'things this evening. First, I want to 

discus^ the assumptio^.s^ t?iat enrollment, speci fically first-year 

• enrollncni, is a predictor of* Ph.D. output; ai^d that support affects 

both graduate cnrollme-rrt and Ph.D. production*.- Second, IM like to 

^ highlight for you the 5;GSMata thnt relates to these arsumptions. 

*La^tl>^ I w-fli have son-thing to say about thV signiW'ranco 'of these 

dafa to those ooncernc'l v\i\\ the. futvre of health research. 

■ " ■ ■ ■ 3 ■ • • 



ASsi.M?Tio::s: . • . . ^ ■ , - ' 

•Use of t'-.p link to. i^radu^te enrollment, -particularly flTst-year 

enrollment, as an indicator of iutur.e Ph.D-. oatput, is practically £ 

tradition in- spite of the >«; obvious reasons uhy the link is diffuse. 

First, a significant- though \inknoUn proportion of graduate enrollment 

is for terminal master ^s' degrees (planned or othen^ise).. This is less 

* 

of a problem in the biosciences than in son/' other fiSlds. Sx:corid 
• /' ■ ■ * 

/the lapsed tine from "the bachelor's degree to Ph.D. is variable across 

& broad range— about half of _ the candi'dates taking 3 'to 7 yea/s and 

half_ 'taking, more than 7 year^. However, the distributions involved 

are stable erfough that first-year enrollr.ent, appropriately lagged, is 

-highly ^orrelatdd historically with. Ph.D. output in the biosciences. 

• • • 

The relationship of- outside financial support— Federal or other— 
of the/grMuate student to graduate enrollnent and Ph.D. production is 
another natter. Establishn\ent o^ this relationphip has proved curiously 
elusive. Longitudinal studies 'o'f student population cohorts, for 
exannle, hav^ not ' Isolated outside finnficial .support as' the significant 
factor ill enrollment or in degree conpletlon. There have been some 
reasonably successful statistical studies that can be cited, however, 
that tend to conf irra( the hypothesis that -such financing is dritlc?al. 

A 1962 study by Janes A. Davis found a relationship between 
holdin^r a job and slow ncadenic progress or dropping out . ^ 
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A 1%3 '^mfy .by '..irkCv, Tritk Lc , "nnd. B^rjer foun3<that partrline 
^ er-ployreuc/v.-as-a factor in delayeS prosress.?- Holnstrou and Sharp's 
study of KDI-L\ fellow.hip.4 in '!r^70 "found that fcllpwships shortened" the 
duration of doctorctl* study -by making part-time -,!:'udy unnecessary . 3 

• . The ^-ontinual methodological problem, however, that has plagued 
r^isearchers, is that the da-.onbtrated relationships between financial 
arrargements and progress do not*'V.dequately indicate what is cause and 
what h: effect. Tn short, it is not obvious whether people g'o to school 
'•because they are financeci or are financed because they go to school'. ^ 
A recent study, being- performed Ander contract, to NIH, does 
provide empirical evidence that support, in particular federal support, 
has TSJtected graduate enrdllnent and Ph.D. output in the biosciences! 
This^ study first examines graduate enrollments, and Ph.D. degrdes 
' conferred relative _;-o. the population age group 20-24 and bachelor level 
degrees, and finds that these 'demographic factors have not ^predominated. 

r 

The study then investi^tc^s four economic factors and finds'" thBin'to be' ' 
significant expianatoi^y variables f&r graduate enrollment and Ph.D. ^ - 
^ corifvleiLon Jn the biosciences. The factors takcn'into consideration 
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^ 1. salaries of college graduates relative to non-graduates, 

* i * * ^ ' 

^ 2. FoderaJ. filnancial support, for students in higher education, 

3. agp.regate per&onaj. income, and 

* * ^- Fcde)*al funis for rcficarch and d^vclopfiient., 

* » r * 

I/arko;^^ SeyrH)ur, Hrnco Iric-jkie, and Alan S. B^^rgor. GrSjuate 
Sti^rJ F;' ''^v>^, Cbic-iso. Kcitioifal Opinion Hcr^earch ContC>r 

Sept?nilN-r 1065. , \ 

' ircln ;f ron,, Vv \in I., and Laurc M. Simp. Ct^^dy of ::')FA THIq TV 
/>v>vr;,. }\ .1 U. v:'is]nii^;ton, D.C. Bureau of Social 
O Soicnop Ro.uMtch, Inc., July 1970. " 



Tho conclusion o'f the study is- ' " ' 

"When-to-^se variable^ (to the' extent that they are available^ 
■ --i-d in relation ..to th, trends in degrees and nro" - • 

. ...ments the c.npirical,evidence points to the conclusion that ' 
Jrea" t\^ n° graduate education has bad t^e • 

gfea;.est influence oru degree and enrollment ratios followed 

• .' ^^'^r'. expenditures- for research Inio^f 
•se.m. to have its greatest in>pact on the r-atio of B.i's tr^ 

' \Z ."llTo.?" ^''--l^aid to. graduate student. • 

has a strong mflis^nce on the proportions enrolling .in prad- 
^ uate school and obtaining PhD degrees." ' 

i»a>other study funded b.y NIH within the' Office. of Scientific 

Personnel of NRC and conducted^y , Prof essor RoJ^rt McOinais- fron . " 

, Cornell .University, examined the 'relationship Ij^tween Federal expendi- 
tures for research and the number of doctorates awarded in science and 
engineering fields by U.s: universities Dr. McGinpis found thit' 

.doctorate production in Science -and engineering was a-nearly perfect 
lihear, function of "Federal research expenditures, with a- lead time" ' 

^of 5 to 6 years, at least during a period whan research expenditures 

'Here growing. We have no extensive experien.:^ with declining' research 
expenditures. ' " • *' • ♦ 

• , The McGinnis study als6- related 'sfeveral' series of NIH awards' to 
graduate proems in 'four fields-biochemistry, ^en^tic^. pha rmac^la^y . 
and physiology. The data of Tabli 1 shows "relations observed batwX 

.number of graduate students and of doctorates awarded and various \ 
aspects of NIH funding. The fu*nding categories shown have ;ery " ' 
instructive' characteristics. "NIGMS; (Natibnal Tns'titdte of General* ' 
Medical Sciences) trainirtg f^inds. fou^ fields"- wer.j ..upport awarded 
spc-cificaUy for the four fields. "NIGMS t^-ainLng funds to institu- 
tions" add. in all other NiGMS funds. -"NIH fundn to' inr,ti tuMons". 
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^ ''McGinai;:, Robert. yrJrraT ri":di-.i a^^.' Gva:! j '• r r ^ { , -. 

Ofltco of Sci.intinc Pe:;^,nm.l, Nat (onaM.;os.nTch^CoinrJ 1 
February ,1972. Unpuhlls-h'-d . . ^ou.rj i , 
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add in all other funds fron the ^:iH. In short.' the categories of funds 
-ascend fromihe specific to the general, while^tha fields of science ' . ' 
remain the same. Funding data for 1968 are used with the well-grounded.' 
assumption that the funds awarded to these, institutions in 196^8 are 
highly ,correlated witl» f>jnds awarded in prior years,' 

',The correlations displayed -in. Table 1 suggest several conclusions. 
First, for each column there is a_ gradient in the .funding correlations, 
the s,trongest- relationship appearing with funds specifically awarded 
for training in the four fields in which thfe students were being trained, 
the weakest with the general' total of all NIII funds awarded to 'the 

* * \ . 

institutions. Second, the higher retHntion of Sudfnts' up to the point 
at which they eventually -receive the doctorate appears t-o be a significant 
advantage of training grants. Although the data do not, of -course, 
prove the point, they sug-gest that given the availability of a range . . 
of^funding mechanisms, training grants are most efficient bpth in 
attracting graduate students into a field anH, more importantly, in 
re^taining them^ln the. field for thfi time required to atain a doctorate.' 



' s 

TriE^DATA— GRADUATE ENI40LUIENT m) Ph.D. OUTPUT: / - ' ' 

♦ * * 

• • Now let's take a look at the dafa that ate aVailable. l-he-HSF 

surx-ey provides a 7 year tine series for the "sciences in .general, but 

/.. it only provides three years of enrollment (1971-1973) and. two" years 

of support 'information for th^ bioseiences-the area' of science of 

primary concern to NIH. The early da'ta presented by Ms. Foster were 

collected as paVt of the NSF .traineeship application, and., as'such, 

: are not fe'lt to be representative 6f 'the, bioscience program^ which 

were being supported, predominately, by the IIIH. As a result, I have 

relied on Office of Education data for the* period 1961^1970 -to set the 

necessary' background for the SGS jiata, and the National \«^demy of 

Sciences,' National Research Council.,. Survey of Earned 'Doctorates for 

xnformation pertaining, to past production of Ph.D. biofecientists. 

Table I sho.w.s."that first-year, full-time enrollment in the 
• ' ^ ' ■ - — \ . 

biosciences doubled between 1961 and 1966, averaging about 15 pe^c^t 

^ ; per year.' Between 1967 and 19.73, firpt-year, 'full-time enrollments 

increased, 'though at the greatly reduced rate of about 3 percent per 

^ year\ I have u^ed.OT and SGS data for 1971 to estimate a link between. 

> / z 

• the OE and SGS series. 

^ Tlie NSF-Quick Response Survey for 19,74-.has yielded a surprisingly' 
, large ^est>ate ofc .increase in first-year, full-time bioscience' enroll- ' 
meht of, 2.4 percent;. I tend to believe the 24 percent estimate is too 

• high. It is the IsTgest single increase in tlie last 13 years, and'tht 

percent confidence 'range is itself virtually 24 percent. 

; . i 
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Table 2 

FIRST-YEAR, FULL-TIME EI-IROLLMtrfT lU TI-lV-BIOSCIENCES 

1961-1974 



Year 


Numbed 


. Annn;i1 nprrpnt 

change- 


rtircen^c cnangs 
^ince 1961 • 


. 1961 


4, -634 




1 


19.62 


- ,5,084-- 


. 9.7i. 


"9.71 ■ ' 


1963 


5 ,'973 


17^49 • - 


* 

28.90 


1964 


V, 7,361 


23. > 


58.85 ■ 


iyoo 


8,486 


1:5.28 


83.12 


^ '1966 


"9,310 . 




■ '100.91 


1967 


9,528 


. 2.34 


■ .105.61 


1968 • 


9,475 


'-.60 


104,47 


196S 


10,077 


6.35 


117.46 


1970 


, ' '10,449 


■ '3; 6a « 


125.49 . 


1971 


10,934 


, •■■'4.64 


135.'95 






^ts-timates 


— =^ — ^ - 


. 197.2 • 


' 11,249 


2.88 . 


». ' . 
. 142.75 - 


.1973 


' 11,428 


• ^ 1.59 


• 146.61 


1974 

i 


. 14,227 


• 24,.4'9''"' 


. "207,01 



* ^4 

Sources': 1961-L97 i-r-'studmts Enrolled for Advanced Degrees. 
U.S. Office of Education.' 

1972-1973— Estimates v;ere developed by applying 
the trcna obtainati from the NSF Survey of GradiAate 
ScienciP, St^idi^ni Suf^^jnii and Postdootdral s to OiE.^ 
^ . data. , , ^ . 

1974— Kstimatos were developed by applying. thp 
chani*,^, 1973-197^, Obtained from the NSF (iuick 
Reapoh.^e r>vvv.^y of Graduate Enrolhnent\h die 
1973 estiT.atGG. 



Xhs quebtion of^reai importance here is not 'tvhethar there v;as a large 
jump in 1974 but whether a *74 increase presages another major growth 
spurt in tfie long term trend line. Only time v/ill tell for sure, but 
, those concerned with arssessing lutu-t^ research manpower resources can't 
.wait for the answer befpre attempting to evaluate future Ph.D, output. 

Relating graduatTe enrollment data to Ph.D? output (Table 3) assum- 
ing a six year lag between" first-year enrollmants and Ph.D. completion^ 
reveals that the ratio of Ph.D^'s to first-year enrollments has declined 
from a high of 35 per hundred in 1968 to the 1973 figure of 25 per ' ^ 
hundred', despite the fa:ct thar the average lapse of time between B»A. 
and obtainment of tfie Ph.D. has not changed significantly for some years • 
The change in ^this •ratio, th©ugh not proof of anything, may be used as 
an indicator that non-Ph.D,^ outcomes', including terminal Master's 
production, haye increased or, viewed another way,- that 'students are 
making slower progress towards obtainment of the Ph.D. 

I want to emphasize here the significance of these pheiiomenon. 

The key to re'tisonabiy accurate projections of biomedical research 

• 

nianpower is attrition rates. Tlie final outcome, that is, estimates of 
the present and future supply of biomedical researchers, is dominated 
by estimates of attrition: * 

1, ^ from first-year enrollment -to Ph.D. output, 

2. from each Ph.D. class tq entry into the research pool, ^nd 
,3. f r6m" the research pool :|.nto non-research activities. 



^Th^e m^di^in totorl tltr.c lapse frpm b'ficcalaure^Le to doctorate in the 
biosciaac<.js v;as 5.9 years. Su^r^rrxcy^ lleport 197'4 Doritprate'RecipUnts 
fccm United rtatno Unive.-'.H.ticaj National Academy of Science^. Wash- 
in^>ton, D.C. Jkiy 1974. . ^. 
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TABLE 3 



t 

. RATIO OF PH.D.'S IN THE BIOSCIENCES 
PER lt)0 FIR-ST-YEAR GRADUATE ENROLLFES 
. IN THE BIOSCIENCES, 1967-1973 

1, 



Mrst-year 
graduate enrollment 


Ph.D. 

laqqed 


output 
six years' 


Ratio of Ph.D. 's 
per 100 first-year 
. graduate students 




iiUiiiuer • 


Yaar . 


Number 


• 1961 


7,699 


1967 J 


2,398 


. - 31.1 


1962 


a,'l96 


1968 


2,882 


/ 35.2 ■ 


1963 


9,745- 


1959 


. 3,138 


32.2 . * 


1964 


11,821 


1970 


418 


28.9 


1965 


" 13,608 


1971 ' 


3,6.99 


27". 2 


1966" 


14, -200'. 


. 1972 


3,672 • 


25.9 


1967 


i4,874 


• . 1973 


3,719 


-X 25.0 



Sources: First-year erirollnents, 1961-19'67: Students Enrolled fox 
Advanqed Degrees^ U/S. Office of Education. ' i 

Ph.D. ^Dea(rces, 1967-1973: Survey of Eax*ned Doctorates, 
f. National. Research Council, National Academy of Sciences ^ 



\ y ' ■ ^ ^ ,11. 

rtd 35 pe. ,.u,.dred raUo of Ph.D.'s i„ 1968.. lasged to il.,,-- ' 
■^•yoar .„rolW^l„ 1«2 . _had- been .rojeeted £o„ard a. a constant ' ' 

for the period 1969-1973 ' Tho >.^o t *. ^ • ' 

^ . ■ p? ""-"es o£ Ph.D. produ'ction 

.lunns this period would h^v. been ^.2,487; o. 27 percent higher' than 
»aa the actuil Ph'.D. production of 17,646, . If there we'r^a" .it,llar 

error in the otheE^tWG) s^i-i^t-aA o*.*. -J- 

.. . . ^tM^^ted attrition rates mentioned, a compounded 

erf or of .he ordef of 65>^cent would .result. - " ' ^ 

Claarl/then, accurlt. asses;H3nt' of ■ attrition rates and th^ 
factors arfectXng^tHe. is es.Lntial-wMch leads us to the i.pUeati.ns ' 
of- the NSI-;survey of. graduate' student support dafa. ' ' 



the/mta-cr/j)uate 3CiENCt: stude:;t. siH'PORT patterns 

The KSF survey, though liraitJci to a vety short ^^riod cv^time. ' 
provide, .^"direct a3s,ssrnent . of patterns ol bibscionce stud4t%u;port 
■>f.ing type, and saurca. of suppo^^- by. enrollment level.^ The fo^owing 
observations can be qiade from the SGS survey. ' . 

1. - Tha^ proportion of all full-time bioscience graduate students 

recaiting Federal supp6vl has declined £rom 3? percent to 

31 perdent, a 22 percent decrease ov6r the' period, 197r-1973 * 
' r. (Chart 1) . ■ * . ... U. , 

2. Despite fhe decline in FedTar^l- support in the biosciinceJ 

^ ^ '^^^ percentage of bio&oience students, were "self- | ■ 

supporting" in 1972 and 1973^' Additional non-Federal- funSs 
vere forthcoming *to offset th^^decline in Federal support!:' • 
, •• Unfortunately, this type of survey cannot distinguish, / 
. -non-Federal, public support, institutional funds support,'^' 
and other .sources o'f general • revenue .(Chart 2) ^' 

^ 3.- Students diredtl'y supported, that is/students rec^iying^, 

fellowships and traineeshipg, 'declined la, percent, 1972-73, ' 

caused by a decline from Federal sources which was tjffset 

to some extent by increases in non-Federal sources (Chart 3). 

4. Students- teceiving suppbrt as research assistants increased 

9 ■ 

■ slightly^ (+4 percent); essentially no change in the Federal 

■ - ' - . < 

sector, and a 9 percent increase from "non-Federal" sources 

(Chark^. ^ , 



Bioscience students on tt.achingrtissista^:itships increased 
7 percsnt^ the gain couiing entirely froiri the non-Federal 
sector. TVds niay be traceable, to increased undergraduate 
enrollment in the biosciences (Chart 5)./. 
Earlier in this paper, I have stiressed the inportance of 
.first-year enrollnerwts as an indicator of-n. future Ph.D. 
output. The SGS survey h^rs so\ ^c^ of support data for 
first-year bioscience students only for the year 1973. 
It does provide- a two-year 'trend of f ^.rst-year .enroLlnents 
by type of support. The graph indicates that first-Y^arir- 
bioscience students have taken the brunt of declines in 
dir^'t training support, exemplified l?y fellowships •and 
trainee^ips, which is primatily^ a reflection cf the 
declines iVFederal ^suppp:jt (Chart 6) . * 



... 
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Chart 1 . 

PROPORTION OF FULL-TIME BIOSCIENCE ' STUDENTS 
RECEIVING FEDERAL ^Pto: 1971-1973 



39/i 
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I 



y N 



/ 4 



.5 



.36% 



1 



1971 



1972 



.31% 




ource: 



Sian)&y of Graduate 'Scienoe Student Supp,oH and PostdoctoraU ^ 
National Science Foundation. * 
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Chart 2 

PERCEriT'OISTRIDUtlON. Alio- PERCENT CHANGE 
IN FULL-TIME GRADUATE STUDENTS IN THE BIOSCIENCES, 
. • BY" SOURCE OF -SUPPORT, 1972-1973 




'1972 ' ' . ' .1973 
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, ■ * " Chart ^ 

FULL -.TIME 'BIOSCIENCE GRADUATE STUDENTS RECEIVING TRAIfiEESHIP 
. AMD FELLOWSHIP. SUPPORT, -BY SOURCE, 1972 AND 1973 



100% 



PERCENT CHANGE 



. • 23% 
NON-FEDERAL 



'72— '73 



-10% 



100% 



+ 22% 



■ \ 31%,.;..' 
NON-FEDERAL , 




1972 



-19J3 
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Source: Sui'vaj of Graduate Soicjibs, Student Support and PostdoetomU. 
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Chaft 4 



FULL-TIME- BLC^CIENCE GRADUATE STUDENTS RECEIVING 
v'RESEARCH ASSISTAfiTSHIPS,' BY SOURCE OF SUPPORT, 1972-1973 
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Source: Survey of Graduate Science Student Support mxd PostdoatomU. 
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18. 



Chart 5 



FULL-TIHE DIOSCIC^^CE GRADUATE STUDBITS RECEIVIfJG 
TEACHING ASSISTANTSHIPS, BY SOURCE OF SUP^RT', 1972 AiiD 1973' 
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Chart 6 

FULL-TIME BIOSCI£:iCE GRAOUATJE STUDENTS RECEIVIflG TRAINFF^htp 
• ANO/ELLOWSHIP' SUPPORT. BY LEVEL OF STUDY. 197^ 197^^ 
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LMPLICATIOXS ' . 

This is the recent picture oi*gr,3Juate studs^nt support and enroll- 
*u^nts in the biosciences- I began this paper by defining our concern 



a^: the implications of the' SGS survey for pro jections -of Th.D. output 
"We api)roach the end of the pii^e^ with a collection of questions. 
\^nat is Tik^ly to be the follow-on s.upport picture for all thos'e 
eager, hopeful first-year enroLlees of .the early seventies? Will 

" -i - • 

they have obtained the Ph.D. by 1980 at close tc the ^ame rate as 

• • • 

those who entered before them? Will' more be required to drop out 

because of the inability to meet 'the rising financial demarlds concom-^ 



itant with their stage in li'fe plus ever higher educcitional costs, or 
simply slow do.>m the Ph.D. process by working on an outside job while 
going to school and writing dissertations? Will first-^year graduate 
enrollments contiruue to increase? ' - 

As fat as the evidence is concerned, tliat is, dn summary: 

1. declining growth in first-year enrollments assuming the 1974 
jump is an^ aberrcition produced by the economic conditions 
of the day and not indications of another growth spurt 
brought about by environmental and ecological concerci3, 

2. declining ratios of graduate enrollments to Ph.D. output, 

3. declining levels of direct Fedeijal training support, 

plus knowledge of the 'modest growth in the graduate school age popula- 
tion, those 21-24, 1973-1981, of 14 percent, followed by p decline, 
1981-86', of 5.5 percent,^ lead one to anticipate 'n continued level of 
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Ph^D. .output in the near fuutre followed by declines. Translated 
into NIH terras, this implies a reduction in the availability of pew 
Ph.l5» bioscientists to conduct medical research. 

I have linitod this discussion purposely to the question of 
availability of new Ph.D.^s for the conduct of 'biomedical research 
for that is the question that can be addressed most readily" v;ith the 

k 

use of SGS. • ^ 

^ • • ; ^ . . 

But underlying this question is, of course, such questions as: 
Is there presently and will there' in the future be 'a shortage of 
bionedical .re*s^archers? I would like to point out that there is no, 
natural requirement for research inanpover. The demand is purely a 
function of the level of research activity which Society chooses to 
support which may 'call for more or fewer researchers than'are in ^the - 
pdol. 0 

If the Government, through th^ operation of the legislative and 
executive branches,, determines that a particular level of health 
research activity is cjesirable and supplies a lev^l of funding to 
carry it o'ut, but there is not an adequate number Of trained researcher 
to assume this level of activity, then there is a shortage. In recent 
discussions relative to the new cancer initiative, it V7as clearly 
recognized that manpower is a critically ^limiting factor at the present 
time axiid will continue to be in the future. ' 

I have addressed one srall aspect of forecasting the supply of ^ 
future bioscientists and have indicated the role played by the NSF 
survey aad other educational surveys in the devaloi>ment of such 
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forecasts • In closing, J \;ould like to say that Without the continued 
help of the educationaL coirdunity in providing these and other data 
•and -tJie contifibutions of educational researchers, even this limited 
analy^sis would not have been possible. Far your help iir the past, I 
thank you, and I look f onward to the future insight which' you will 
provide , 

Thank you. ^ 



/ 
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